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1. An apparatus fox? controlling a group comprised by ia 
plurality of game machines each of. which has prize 
awarding means for awarding prizes according to the kind. 
Of win,, said apparatus being provided with means for 
indicating a prize value fgr; a particular win* said 
apparatus comprising: 

£i:t:&t calculating means for calculating a first 
accumulation value by accumulating / at a first rate, 
amounts input to each of said game machines) 

second calculating, means for calculating a second 
accumulation value by accumulating/ at a second rate, the 

value of said input amounts; and 

- i 

controliih$ means for. ordering slid indicating 
tte^Rs to indicate, one o£ said first and second 
aecumulatioft values aS said prize valuft* for ordering 
&a£& pt i#6 /gvr&tdintf inearis #fi ; a Said |r^me iftafchine in which 
Mil parties! at win occurs to award % 9*ift* which 
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corresponds to said prize value, and for ordering said 
indicating means to indicate. the other of said first and 
second accumulated values as said prize value after said 
particular win occurs; 

first setting means for setting an initial value of 
said accumulation values,, said initial value being input 
into one of said first and second calculating means. of 
which the. accumulation value has been used as said prize 
-value; 

second setting means for setting said first and 
second rates 4 wherein said second setting rneaas efcmpfises 
total rate setting means for setting a total rate which 
is multiplied by a:n insertion value rdf coins inserted: 
into, said games machine to obtain a total insertion 
value; and 

distributing means for distributing said total 
insertion value to said first and second: accujnu,la r tIort 
values by said £i?st an*! see$n# rates. 
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The following statement is a full description of this inventioix, 
including the best method of performing it known tp us:- 



CONTROLLING APPARATUS FOR GAME MACHINES 

BACKGROUND OF THE INVENTION 

The present invention relates to a controlling 
apparatus, for game machines, and more particularly to a 
controlling apparatus for coin-operated game; machines such ,as 
slot, machines into which coins or tokens (which are hereinafter 
referred to as "coins" for simplicity) are inserted for 
playing a game* 

There are placed a large number of coin^operate'd |am,e 
machines in casinos or game centers which uses a control system 
u that the game machines are divided into some groups in each of 

* which a special favor is enjoyed when a specific win is 

* accomplished. For example,, slot machines are divided into 

c groups each of which has about 2.0 to- 3 0. slot machines and-. 

particular hits or winnings such as j.aek~pots '(a jack-pot is 
i the largest hit of a slot machine game and is heireinai tef 

* referred to as a "JP") are processed £ox each group by a so- 
called progressive method. 

In this progressive JP-process, a master control unit 
controls a plurality of slot machines, for example, 30 slot 
) # machines as one grdup: a&d se<sumi<il&tes a gredeter mined 

: percentage of .an amount of money £orresp©n<Siftg to the numbed of. 

* * 

coins inserted ant© each slotv machine of the .§r©up« When a 3P 
occtrs in oa* ©£ the Slot machift&S,; tfc* tnaste* eoJitfol ttri'it 
eiders th£ §ldt m&<$hi&6 t& " f»? aut $$i&s . <ef . whieh; tiumfe^r 



corresponds to the accumulated money. As the accumulated 
money to be paid out is indicated with an indicator, 
players can enjoy the games with expectation of hitting a 
JP which brings an enormous amount of money increasing as 
time passes . \ ■ 

In a conventional JP-process by the progressive 
method, the accumulated money by the master control unit 
is cleared to zero aikd the indicator correspondingly 
indicates zero after t one JP occurs. Therefore, the 
players are disappointed/ losing their interest in 
hitting a JP. 

To settle this problem, in another progressive 
JP-prpcess, a minimum amount of money is set up and the 
accumulation starts from: the minimum> amount pf money. A 
player hitting a JP can receive prize money more than the 
minimum amount of money even when the JP occurs 
infrequently soon after the last occurrence pf jp» 
However, the minimum aittount of moftey can not be Set too 
high, because of pay-out ratio. Accordingly, the amount 
of money for a^ JP which ocdurs soon after the last JP is; 
substantially small, 

QBJgCT OF THE INVENTION; , 

It is therefore an object pf the present invention 
to provide a controlling apparatus far game ifiachihes, by 
Which expectation of making a particular hife, is not lPst 
even just aftef an occurrence of the j>aitiGulax winfcing,' 



SUMMARY OF THfe INVENTION 

For achieving this and other objects and advantages/ 
according tbp a first aspect of the present invention, 
there is provided an apparatus for controlling 
a group comprised by a plurality of game machines each of 
which has prize awarding means for awarding prizes 
according to the Kind of win, said apparatus being 
provided with means for indicating a prize v^lue fpr a 
particular win, said apparatus comprising: 

first calculating means for calculating a first 
accumulation value by accumulating, at a first rate, 
amounts input each of said game machines; 

second calculating means for calculating a second 
accumulation value by accumulating, at a second rate, the 
value of said input amounts; and 

controlling means for ordering said indicating means 
to indicate one of said first and second accumulation 
values as said prize value< :for ordering said prize 
awarding means of a said game machine in which . 
said particular win occurs to award a prize which ... 
corresponds to said prize value, and for ordering said 
indicating means to indicate the other of said first and 

Second accumulated values as said prize value after said 

■ 

particular win occurs; 

first setting means for setting fcn initial val&e of 
said accumulation values, said initial value being input 
into one of said first, and second cdlcula^in^. m^afl^ /d£ 
Which the accumulation value faa<s been used as said ptim. 



value; 

second setting means for setting said first, and 
second rates/ second setting means comprises total rate 
setting means for setting a total rate Which is multiplied 

fay an insertion value of coins inserted into said games 

i 

machine to obtain a total insertion value; and 

distributing means for distributing said total 

insertion value to said first and second accumulation 

values by said first and second rates ; 

BRIgF DESCRIPTION QF THE DRAWINGS 

These and other objects and features of the invention 

will be seen by reference to the following description, 

taken iii Connection with the accompanying drawings in 

which: 

Figure 1 is a sch^ atie view showing a control system 
in which a master control unit embodying the present 
invention is used for controlling slot machines; 

Figure 2 is a block diagram showing the master 
control unit of Figure 1; 

Figure 3 is a block diagram showing a slave unit in 
dne slot machine of Figure 1; 

Figure 4 is a time chart explaining sending/receiving 
of messages between one of the slave units and 
corresponding one of the machine conttf&l units p£ Figute 1; 

Figure 5 is d time chart explaining s^ndiAg/ireceiying 
0f messages between the master c&nir&l unit and one of the 
slot machine control units of the control system of Figure 
1 through a corresponding slave unit; 



Figure 6 is an illustration explaining basic format 
of a message used for communication performed by the 
control system of Figure 1; 

Figure 7 shows a command code table, the command 
codes being included in messages for the communication; 

Figure 8 is an illustration explaining schematically 



4 a ~^ 



a data request message used for the communication? 

figure 9 is an illustration explaining a coin data 
message used for the communication; 

Figure 10 is a time chart explaining operation of 
switching of communication units provided in the master control 
unit of Figure 2; 

Figure 11 is an illustration explaining a JP 
occurrence message used for the Communication; and 

Figure 1.2 iis an illustration explaining a JP data 
message used for the -communication. 
DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the drawings, wherein like, reference 
characters designate like or corresponding parts throughout the 
twelve views*. Iri Figure 1 shows a controlling system -which 
operates in a progressive method for a particular hit such as 
j:p* A master control unit 2 is provided with a pair of first 
and second connectors 3 and 4 having quite the same: 
construction. Provided in a plurality of slot machines 5a, 5 b? 

5c, •, 5x, 5y r and 5z making-Tip one group are a plurality of 

slave unit 6a, 6b, 6g, 6x, 6y, arid 6z respectively, each 

having a f>air of first and -second connectors 7 and 8. The 
roaster control unit 2 intercommunicates- with each of the slofe 
machines- 5a to 5z through the slave units 6a to 6z by 
e^cehanging messages which includes data and commands r0iating 
operations of the slot machines 5£ t© 5*. " 

The £ irst gonn&ct&t 3 6f .fibe master control unit 2 is 
nottn^tttd with .the first connector \ 7 &'£ the slave unit €a 
tfttougfe comittunicatioh lines 10 comprising a transmitting cable 



I Oa and a receiving cable 1 Ob» The second connector 8 of the 
slave unit 6a is connected with the first connector 7 of the 
next slave unit 6b through the communication lines 10, By 
repeating such connection with the communication lines 10* all 
of the slave units 6a to 6z are connected in series. The second 
connector 8 of the last slave 62 is connected with the second 
connector 4 of the master control unit 2 through the 
communication line 1.0. After all these connections have been 
made, the master control unit 2 and the slave unit 6a to 6z 
form a lopped communication circuit. Each of the slot machines 
5a to 5z incorporates respective slot machine control Units 
11a, 1.1b r 11c, 11x,. 11y/. and 11z each incorporating a 
microprocessor for controlling their individual operation of 
the respective slot machines 5a to 5z* Each of the slave units 
6a. to 6z exchanges messages including data and commands with 
the corresponding one of the slot machine control units 11a to 

II There is provided an indicator 4 13 which is connected to 
the master control unit 2 so as to indicate an amount of money, 
to. be paid out for the JP. This indicator 13 is provided in a 
place where the indicator 13 can be observed by all players 
playing the slot machine 5a to 5z, 

As shown in figure 2, the master control unit 2 
comprises a oofluaiteiication block 2a and a JP~profcess block 2b* 
The communication block. 2a is provided with the first and 
seeond connectors 3. and 4* a main microprocessor unit (which is 
hereinafter referred to as a n &*itt a R¥0") 1S, first and Second 
communication units 16 and 17, & mi&nit6ring unit 18* a 



selecting unit 19, a program memory' (ROM) 22, arid a RAM 23. 
The first and second communication units 16 and % 7 have the 
same structure and function and they send messages to the slave 
units 6a to 6z and receive messages therefrom. The first 
communication unit 16 faces the first connector 3 and is 
provided with a transmitting- device 16a and a receiving device 
16 b* The second communication unit 17 faces the second 
connector A and is provided with a transmitting device 17a and 
a receiving device 17b, The monitoring unit 18 monitors the 
state of the eonumynication. hy checking the outputs of the 
receiving devices 1 6b and 1 7b of the first and .second 
communication units 16 and 17 and outputs signals representing 
the state of the com muni cat ion.. According to r the outputs of the 
monitoring unit 18, the selecting unit 19" seiepts one of the 
first and second communica tion units 16 and 17 and renders it 
operative. Therefore, the communication with the slave units 6a 
to 6z is carried out by using, only one of the communication 
units 1 6 and 17. 

in this embodiment., for optical cornm^i cation, the. 
transmitting devices 16a and 1 7a 'have light-emitting diodes 
20a and 21a, and the receiving devices 16b and '17b have photo 
diodes 20b and. 21b. It is to be noted that, as described 
before, only one of t.he communication units . 1 6 and 17 is 
electrically actuated by the selecting unit 19. The 
transmitting and receiving cables 1 6a and 10b are made of 
optical fiber c&hlee* The ends of thesfc cables VO.a.and 10b are 
.eonn^cted to ofi held ih. the connectors % and 4, which 
position the end faces of the cables 1 0a and i Ob so as to face 



the light-emitting diodes 20a and. 21a and the photo diodes 20b 
and 21b, 

According to programs for the communication, stored in 
the ROM 22, the communication units 1 6 and 17 and the 
monitoring unit 1 8 are operated in predetermined sequences and 
the RAM 23. stores the data in the received messages from the 
slave units 6a to 6 z and a history of each slot machines Sa to 
5z- 

The JP-process block 2b has a sub-microprocessor unit 
(which is hereinafter referred to as a "sub-MPU")' 25, two 
multiplying circuits. 28 and 29, two accumulator 31 and 32* an 
indication value memory .26, an auxiliary memory 27, two setting 
units 34 and 35, an initial value setting unit 36, a maximum 
value setting Unit 37, a driver 24> a JP code conformation 
circuit 39, and a program memory 40/. The sub-MPU 25 controls 
operations in the JP^process block 2b according £o sequences' 
stored in the program memory (ROW)' 4.0 and processes data * 
relating ,a number of coins inserted in each of the slo't 
machines. 5a td 5z* First, an insertion- value". "MV representing an 
amount of money corresponding to the number of tive Inserted 
coins is sent from the; .main MPCJ 1 5 to the multiplying circuit 
28 so as tQ be used for obtaining a data of a value "T" which 
is obtained from multiplying the. value "M" by a constant "t". 
(total rate) less than " 1 " , then, the data of the value is 
sent to the- ■multiplying circuit 29 and used for computing two 
values "J" and U YL'\ !The values "J" and T, K" are. obtained by the 
following caLcuiatidn^i 



J = TX (1-x)/100 
K = TXx/100 

where x is a storage rate. The strorage rate "x" is entered 
with a keyboard 33 and is stored in the setting unit 35 and the 
total rate ,! t M is also entered with the keyboard 33 and is 
stored in the setting unit 34. A data of the value "J" is 
further sent tq the accumulator 31 to obtain a value "I" which 
is calculated by accumulation- of the value "J". That is, the 
value n J" is added to a value "I 0 M read out from the indication 
value memory 26 and then the content of the indication value 
memory 2.6 is updated by write of the added value "I", The 
obtained value "I" is stored in the indication "value memory 26 
and indicated by the indicator 13. As well as the value "J", a 
data of the value M K" is further sent to/ the accumulator 32 and 
a value M S ,f is calculated- by accumulating the value. M K". 

Suppose that. 0.01 (1 %) is set as the total rate "t", 
0.4 (40 %) is set as the storage rate "x", and three coins of 
$1 are inserted into one of the slot machines 5a to 5z for 
playing one slot game. According to multiplication and 
accumulation as described above r the value M J M (J = 
0*01X0.6x3} is "^1*8", and the value "K M (K » 0.01X0.4X3) 
is These values "J" and "K" are accumulated in the 

accumulators 31 and 3 2 and stored in the indication value 
memory 26 and the auxiliary memory 27 respectively. If the 
amount of money to be indicated and paid out has a fraction e 
the fraction is rounded down. 0£ the fraction may be rounded up 
or off* 

*£he initial value setting unit 36 is p.rfcvified for 



setting a predeter raiaed initial value ,f S 0 M with the keyboard 
33„ After coins are paid out for a JP according to the value I 
stored in the indication value memory 26, the data in the 
indication value memory 26 is cleared to zero, and then the 
value S stored in the auxiliary memory 27 is transferred to the 
indication value memory 26. The auxiliary memory 27, after 
resetted, stores the initial value M S 0 " The initial yalue= "s 0 " 
is previously determined based on JP occurence probability and 
pay-out ratio,- Accumulation of the value "K" starts from the 
value ,, S 0 M and then accumulation of the value "J" is performed 
after transfer to the indication memory 26. Hence, the initial 
value n S 0 ,f may be not so large. 

The maximum' value setting unit 37 is provided for 
setting a maximum value ' , lS rnax ,t and can be variably set through 
the keyboard 3 3. A monitor 3 8 displays the values "t'V "x (, i 
W S 0 " , and n lS max " for easy grasp of JP-process. The JP code 
confirmation unit 39 confirms whether a message, sent .from the 
main MPU 15 is a JP occurence message or not. The program 
memory 40 stores above-described sequences performed by the 
sub-MPO 25. 

Figure 3 shows the schematic diagram of the slave unit 
6a whieh is the same as the other slave uijits 6b tp 6z* 
Therefore, the explanation for- the slave units 6a to 6z will be 
given only for the slave unit 6a. The £lave unit 6a comprises a 
micro processor unit (which is hereinafter referred te> as' a 
"slave MPU" J 4 5, S first communication unit 4 6 having a first 
receiving device 46a and a first transmitting device 46b, a 
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second communication unit, 47 having a second receiving device 
47a and a 'second transmitting device 47b ft an address setting 
unit 4$ for allocating an address to the slave unit 6a, a ROM 
49> a RAM 50, and a message checking unit 51. The ROM 49 stores 
a ,s e f u e n t i - f r o a« s s i n g program for the slave unit 6a, 
according to which the slave MPU 4 5 yill operates* in the 
message checking unit 51 messages fxom- the slot machine 
control unit 1 la are checked as to whether or not the. message 
meets conditions of a predetermined format* This slot machine 
control unit 11a controls the segueric^ and the processes of the 
games of the slot machine 5a and outputs 'data such as the 
number of inserted foins to the slave unit Ba £wr JE^.p^oceiss by 
the progressive method denser i bed later,. FtXiSueft t • w<hen a hit 
occurs in. the slot mac-hine 5a , the slot, xtia^hine: c0lat,r.0l tin-it 
1 1a pays but join's according tc> the kind of hit, driving a 
well -know ri hppper 55.* ? - t 1 

. The first and ^ s: " econd «re;eeiviTi.g devices 4 6a^ '^1 4 7'& 

I \ .. ;■■ ■; 

have photo f&iod'es \S2a a#d 5\3.b xejs'pe.dt i vely r v e^;iy.£n.g jt 
'itre<ss;age :sighkl's c and the first and &e&on4 tta&sw^bti&q. ^dVv?'© , ^\ 
4 6b and 4 7a h,ave li.g-ht ^emitti-n^g jdio^des &2te: ArirfS 
transmitting message tif-n^is. The- ph^to $&od€s fetfft S3& 

the light-emitt i.U9 d'iJpiSe s. ,#nrd S3a a.r>§- £&e ^ s^tnse -in 

specification ?:s- those . is : e| f Oft the ^receiving and txans.mi x tti^f 

devices 16a, Tj$fe t 1"?a,/ and 1 7b< in the m^steiS control iu<nit 2' 

«i -_ 

which per;f ©rnt& optical commiuniGat3.on^ 

£adh p£ the Blot machine control unit:s . <!5:a to i$e - 

co^tr^ls the .as&eoi&ted slot inaohine w£th ;- £esr$&e& ,ts®" %1ae 

■* * •* : . 

-f&I$6w&h.f* in the. >&#<3e-i? of ■ope:rati'^n / s£qfren©fe; £ jt#t 
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machine for a game: , v e 

- detection of insertion of coins; 

- measurement of the number of inserted coins; 

- detection of pulling of the slot, machine start 

lever; 

- operation, pf the starting and stopping of" the slot 
machine reels; 

- decision as to -whether the game is to be a hit or 

not and of the kind of hit when the game is. to be a hit; and 

■* * - • .-. 

- operation o£ pay-put coins according to the kind prf . 
the hit when the game is a hit* 

When coins are inserted for a- game, the' slot 
machine control unit generates and sends a- coin data message to 
the slavS Unit* The coin data message comprises a series pf 
several bytes including a start code .£,Pr; the f irst byte of 8 
bits, a coin data code ;f or intermediate* ^Jbytes,. .ahd rah &ri& code, 
for the last byte/ The coin data message depends. Prt ; the number 
of- inserted coins... . 

The operation of, this embodiment will now be dfespr^bed 
in detail* Referring: to Figure "S. t . the coin data message- is sent 
to the message checking' unit BT of the £iavs unit 6a fr'onj the 
slot machine £ont£ol unit 11a~stf>\as -fcfl fee-ghecked in format; 

and only when th£ coin, data ^, mes.sii^e,-is -©©rrfibt : ias: tp formal 

■ ■ , . . \l./-* r ' *\' •' - • "' * 

does the slave MfU: 45 store.tti^. ^ta^W tM^Ai^lS. When the 

"t: _ •' ' .* •* 1 '••-^c** • ■ ; "* 

cpin data message is judged t^ .be ,inc©r#"ee't*^S 'to' f Prrtiat./. the; 

slave MPtf 45 tefuses ttf t^c*iW, t&% data^-atiU ,thfeft ith'^: 

coin data is. hot. stored in WH^fc/ ■■: ' \4 ->V\ - - ■/ ' v 



Figure 4 shows an example of message communicatipn 
between the slave unit 6a and the corresponding slot machine 
control unit 11 a. Only the communication with respect to the 
slave unit 6a is explained because the communications with 
respect to the other slave units 6b to 6z are the ^same as that 
of the salve unit 6a* Upon correctly receiving a coin .data 
message from the slot machine control unit 11a, the slave unit 
6a sends a reception-correct message to the slot mafchinfe 
control unit 11a. But upon incorrectly receiving a coin data 
message from the slot machine control unit 11, the slave unit 
6a sends a reception-error message to. the slot machine control 
tinit 11 a*. In this case, the slot machine control unit 11a again 
sends the same coin data • message to the slave unit 6a.. 
Furthermore, when no reception-correct message is Sent, to the 
slot machine control unit 11a from, the slave unit 6a for a 
predetermined time At x , the slot machine control unit 1.1a also 
sends the coin data message again. Such communication also 
takes, place between each of other slave units 6b to 6z an4 -the 
corresponding, one of the slot machine control units 11b to llz,_ 
and the data as to the number of the inserted coins is stored , 
in each of RAMs 50. 

The communication between the slave unit 6a and the 
communication block 2a of. the master Control 2 is illustrated 
by the time chart of Figlire 5* A message Including data ahd 
commands is generally constructed according to the basic format 
shown in Figure: ' 6.. Ttie message consists of serial codes, namely 
a start code (ST3t) r an. address code ( ADR) > a command code 
iCMD), a text ^Xtf*, a check mm (CHS>, and an &nd code (EXT)* 



each of which is represented by a combination of binary digits 
"I" or ll Q", Each code consists of 8 bits except for the. text 
( TXT j ♦ 

A command code table is shown in Figure 7 in which the 
upper four digits are arranged in a row and the lower digits 
are arranged in. a column. According . to this ta,fc>le, the start 
code is represented by "02" in hexadecimal notation,, e*g. , 
M &H02 H , the end code is- ,, &H03 ,, / the data request command is 
"&H2 0", and the coin data code is ,, &H ? 3 0 n . The check sum- { CHS) 
is obtained, first by ,perf or ming an exclusive OR operation in 
which each digit from the start code (STX) to. the. text (TXT) 
for each digit of the lower seven bits is added (eliminating 
their carries) r and secondly by setting the most significant 
bit (MSB) "t". The check sum (CHS) obtained in this way is 
used,, as is well known., to make sure that the message includes 
no error data. 

The communication, block 2a periodically sends data 
request messages of a constant duration to the -slave unit '6a 
according to a sequence program stored in s the program memory 
22^ The structure of the data request message is schematically 
shown in Figure 8. in Figure 8 r also their actual serial binary 

signals corresponding to the data of the. data request message 

i 

are shown, for example, at the time corresponding to the binary 
sigilai "1", the light Emitting diode 20 a will turn pn». 
Therefore, the data bequest message as well :as other messages 
is transmitted to. the photo diode. 32a of %he f lav# ftnit' 6& la & 
form of a series of &%-*snd-*of£ ' li^hfc signals through the 



transmitting cable 10a, 

As shown in Figure 8, when the address code in the 
data request passage is"&H35", the address code "&1Z3S" 
specifies a slave unit having an address "5". 1 When the slave 
unit 6a has an address "S 11 , the slave unit 6a receives the data 
request message and in reply sends the coin data message 
including the number of the inserted coins to the communication 
block 2a through the first transmitting device 4 6b. The number 
of the inserted coins is read out from the R.AM. 50. 

After the master control unit- 2 has. received the coin 
data message, the master control unit 2 sends a coin data 
confirmation message to the slave unit 6a to confirm whether 
the .number is true o-ir not., Then,- the is lave, 'unit ;6a collates the 
number of the. inserted c'oin.s- in the coin data confirmation 
message with the number of the inserted coins stored jLn the RAM 
50. When the numbers coincide, the slave -unit 6a senSs a . 
reception-correct message to th£. 'master control unit .2 and ■ 
simultaneously clears the data in the RAM. §-0 v t£ the numbers do- 
not coincide, a reception-error message As sent from . the slave , 
unit 6a to the master control unit 2, and again the same data 
request message is sent to the slave Jlnit • £a.< 

The slave unit 6a transfers . fehei' data^ r^eg^est, m^ssageV' , 
from the master control unit 2 to the next * 's lave iu&it • &b,\ 
through the transmitting, deviee - 47a. Similarly.,. . the ,n.e'xt slave,.' . 
unit 6b also transfers th& data ^egjiest^^aog to i£Ke 
unit 6c. In this w-ay„ the data t eg ue s.t/ te%s^4|r^;if t^^si 
by all the slave units and finally reaches the. ©^^^M.c:atipja\;' ; 
unit 11 Of the communication ~ fe l&Clt Sa'i"* havi^f ,f V €11:X 



the looped qomrounication circuit. By operating the receiving 
device 17b of the second communication unit 1,7 while the f irst 
communication unit 16 is effective, ;, the transmitting state*, of 
at least the communication cable 1 0a may be monitored by. 
checking the outputs of the receiving device 1 7b by the 
monitoring unit 18* 

A coin data message ;is schematically illustrated. :iix 
Figure 9, in vhich, following a command code -having a .coif, 
"&H3.0" indicating that this message is a coin £atar message / a- 
text having codes n &H31 H and "&H35:" shown. These data **'&H3 
and "&H35" mean that the number of coins inserted into the">slot:. 
machine 5a is fifteen.. The coin data ,mess,a,g.e 'p as described, 
above^ is comprised by a series' of §t>-a^-o£f light signal.?.- 
from the light-emitting diode 52b in the transmitting device 
4 6b f to be sent to the photo diode 2 Ob of the cohimunicatloh; 
block 2a through the com muni elation cable 1 Ob. 

When the data of the number of the insert^ coins is, 
in this way, sent from the ;slave unit 6a having the address:, 
"5 rp , the data is ; s<tored in tfse RAM 23 of the communication- 
block 2a. After converting the data read out £toj& t:he RAW. 23 
to a value of amount of money corresponding to tfee number of; 
inserted coin* the main-MP-O 15 sends the value to* the JP^ 
process block 2b* In the JP-process block 2;b, 'ttae value , is 
computed with the multiplying eifcuits and .29 successively, 
and accumulated by the accumulator 31 anci 32 by two different 
rates , as descrife&Gl before, ¥he two dif f erently-accumulat^a 
values ,r I lf and "3" are stored in the* indication value memory 



and the auxiliary memory 27 separately. 

Suppose that the totai rate % M is set 0«,01 (1 %) ,. the 
storage rate "x" is set 0.4 (40 %), and the amount of iftbnej "M" 
corresponding to the number of the inserted croins is 3 ($3). 
According to the calculations , the value "J" is *£l*fe and the 
value "K" is 4h«Z4. The value "J" is accumulated to the value 
"I" stored in the indication value memory 26. The value "K" is 
accuiyiulated to the value "S" stored in the auxiliary memory 27. 

For collection,, calculation, and storing as to the 
coin data of other slot machines 5b tib 5z* the communication 
block 2a sends the data request messages successively to the 
slave units 6b to 6z, varying the address code. Therefore? the 
communication block 2a can obtain the coin data with respect to 
the number of coins inserted into each of the slot machines 5a 
to 5z. Based o;ii every message, the values "I" and "S M in the 
indication and auxiliary memories 26 and 27 are updated* 

Figure 1 0 shows an automatic detection against a case 
that the communication is partially interrupted due to 
disconnection of the communication lifte 1 6, for example, 
between the slave units 6w and 6x. The data request messages 
for the slave units 6x, 6y, and 6z can not reach each slave 
units Gx to 6z by use 0f the first coin mtixii cat ion unit 1 6. When 
the monitoring unit 1 8 detects that no eoin data message f rbm 
the slave unit 6x has bee:n received for a pre-^fixed time A ty 
because the slave unit 6a can not deceive a data request 
message, the selecting unit 19 renders the seeond communication, 
unit if?' operative in lie;* of the first, communication unit 1 6> 
tfhen, the same data request siesi&ages &i% transmitted - out 



through the transmitting device .1 7b in a reverse direction in 
the looped communication circuit, reaching the slave unit 6x* 
The slave unit '6x sends its coin data message. in response, f rom 
the second communication unit 47 to the second communication 
unit 1 7 of the communication unit 2a, And thereafter other 
slave units 6y and 6z which can not receive the data request 
messages by use of the first communication unit. 16 also Can 
successively receive the data request message and seiid their 
coin data messages by the second communication unit 17.. For 
the next; cycle of communication with the slaye units 6a to. 6w, 
the first communication Unit .16 is again, rendered operative.; 
Then, for message exchange with the slave units 6x to- 6z^ t&e 
second communication unit 17 is made effective si Iter natively by 
monitoring unit 18 and selecting unit 3 9,-Xft this Way, even if 
a cable disconnection o : ccur,s in this System,^ the communicatidn 
unit 2a can obtains messages from all of; the slave units 6a to 
€z by alternatively using either- of the first and second 
communication units 16 and 17 to continue the communication 
without interruption. 

The time period At y is- set to be a little longer 
than the period from the time when the data "request message is 
fed firom the master control .unit. 2 tfnfcil the time when the 
response message from a corresponding, slave unit reaches the 
master control unit 2.. An. indicator may be provided to 
indicate which Communication cable is .disconnected*. After **- 
connection of this communication eafcle, again the 
^ intercommunication itie^hs of onl^ jfche first #©m;municatioa 



unit 16 can resume. 

Until the nejxt JP occurs in any of the slot machines! 
5a %o 5z, part (0.6 % ■ 0«01>C0 V 6) of the amount of money 
corresponding to the number of the inserted coins is 
accumulated in the indication memory 26 and -another part (0.4 
%) is accumulated in the auxiliary memory 27 for every coin 
insertion. The value "1" stored in the indication valiae memory 
26 is indicated by the indicator '13 through the driver 24, 
letting players of the slot machines know the amount of money 
to be paid out for a JP which occurs in the group, of the slot 
machines 5a to 5z. It should be noted that only one or 
predetermined denominations of coin, for example $1 coins r pan. 
be inserted in each of slot machines belonging to one group. 
Therefore coins of different denomination are rejected to be 
inserted. 

Because usually the probability of occurrence fcrf" JP is 
determined to be extremely smalls the values "I" and "S" often 
increase to very large ones* Viewing the indicated vast amount 
of money, the players can enjoy the. slot game w>\th large 
expectation of chance of getting the money* Because of setting 
of the maximum value "JS^-^" for the values "t" and *S% the 
amount of money to be paid out for a JP can not exceeds the 
maximum value ,, is jnax ,l f . for example, $£.,000* After the indicated 
value reaches the lt IS max ,, r the iadisatpr 13 cbhtinties .to 
indicate the ,, lS ina3d ,f and the accumulation of the values ,? l n and 
"S" stops until the next J? occurence. . . 

Kext f a secjuenee of message exdh^gi^.§ bet^eeh th£ 
master Control unit 2 and ofte of the .machine control. lafcin*. 



6a to 6z will be explained for when a JP occurs in the 

corresponding slot machine. If a JP takes place, for example, 

in the slot machine 5a r a message having data representing the 

occurrence of a JP is sent from the slot machine control unit 

11a to the slave unit 6a as shown in Figure 5, ,ih order to 

store the data in the RAM 50. When a data request message for , . 

the slave unit 6a is sent from the master control unit 2, t;he 

slave unit 6a sends a JP occurrence message, whose schematic . 

structure is illustrated in Figure IV. In the command code 

( CMD) and text (TXT) of this JP occurrence message-, the .JP code I • 

"&H31" representing the JP occurence is; -contained com moi>ly;V ' 

The communication block 2a of the master control: ttnit." I' .* 

2 receives the JP occurrence massage and collates the JP code § > 

of the message with a J P . code stored in the';. JP code ; 
confirmation unit 19. "When the two codes coincides, the - I 

communication block 2a orders the stib-HPU 25 -in the JP-prbbess/ I . 

block 2b to start JP process,. ■ ' .; 1 * 

For the JP process, first, the value I stored; in,. the • ? 

indication, value memory 26 is. transferred to "the main' MPU 15 • f 

through the sub-MPU 25. The main MPU 15 sends a JPdata message ' 
to the corresponding slave unit, 6a.. An example of the J P. rdata : 
message is shown in Figure 1?,y in which the cOriimand c'pde (GMD) . : V. 

"&H21 " represents that this message is; a JP data message .and 
the text (f XT) "2 $50" repres^ftts that the amount of money is . 
$2,550,00., The. number of dibits of the text (TXT) i$ »fet ;f' 
according to the mtiiAber of digits of: the amount of moftey to be | ... 

paid out f Gf£ a JP* 



When this JP data message is supplied to t:he slot 
machine control unit 11a through the corresponding slave unit 
6a, the slot machine control unit 11a stores the data as to the 
amount of money to be paid out arid sends to the main WPU 15 a 
JP data confirmation message for confirming that the data is 
correctly received* This message includes a command code (CMD.) 
u 8l&33" representing a JP response and a text (TXT) representing 
the value "I" which has been received by the slot machine, 
control unit 11a* 

The communication unit 2a orders the sub>-M.PU 25 to 
judge whether the text code in this JP data confirmation 
message is valid or riot by comparing with the data of the value 
"1% When the code is valid, a JP occurrence 'confirmation 
messa ge is fed to the slot machine control unit 1 la through the 
slave unit 6a* Then, the slot machine control unit. 11a re- 
confirms that the JP has surely occurred in this slb.t machine 
5a and sends a JP confirmation response message to- the. master 
control unit 2 so th$t the master control unit 5. makes, a /final 
conf irmation a± the occurrence of a JP in the slot, machine 5 a* 

After the final confirmation, the master control unit 
2 sends a JP pay-out message to the slave, unit €a f which 
instructs the slot machine Control unit 11a to pay out coins. 
Upon reception of the JP pay-out message, a hopper 5.5 operates 
to pay out coins under control of the slot, tnachine control unit 
11a, according to the the value "I" as specified in the JP data 
message* The num&er of coirts to be paid out is calculated 
according to the value *1" ±# the, Slot machine control unit Ija, 

.Mt£t the actual payout the e^ifts by the hopped 



5.5*. the slot machine control unit 11a sends a JP date* reset- 
message to the. master control unit 2 through the slave control 
: unit 6a. This JP data: reset message includes a command code 
"&H34" representing reset of the value "I". After receiving the 
JP data reset message, the communication unit 2a. sends by way 
of conf irmation, . a JP reset confirmation message to the slot 
machine . control unit 1 1 a, through the slave unit 6a and then, 
the slot machine control unit 11a sends a JP reset response 
message to the master control unit 2. When the. master control 
unit 2 has received, the JP reset response message,- the main MPU. 
15 sends a JP pay-put end message to the sub-MPU 2 5* 

When the. sub-MPU 2.5 receives the JF pay-out end 
in^ssage, the sub-MPU 2-5 clears the data of the indication value 
memory 26. and then transfers the value "S" in the. auxiliary 
memory 2 7 to the indication value memory 26. Thereafter the 
sub-MPU' 2S clears the data of the auxiliary memory 27 . and then 
transfers the initial value M S Q ,f , for example h 1 000", in the;, 
initial value setting unit 3 6 to the auxiliary memory 21 , 
completing the whole of the JP-process. 

There are many kinds of hit other than the JP and as 
Is well known to those who are skilled itt the art, f.oir- these 
hits, each slot machine control unit identifies the Jtind pf 
each hit and orders the slot machine to pay put oioins according 
to the identified kind* . 

AcPording to the JP-prpeess described £bove, evert if a 
JP occurs immediately after the former JP occurrence, the 
amount of money iP fee paid out is- :hot s& sm&ll fpr the largest 
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value "I" and accordingly the amount of money to be' paid out 
jc^cr^ for a J'P is greater than that for the foirmer jp, thereby- 
stiring up speculative interest of the players* 

Though th£ functions of the indication value memory 26 
«2Cf{*c and the auxiliary memory 27 differ from each other in the 
embodiment, these memories 26 and 27 may be used equally for 
the indication and the pay-out. That is, after an occurrence of 
a JP, the initial value ri S^ is set in the indication value 
memory 26, The value in the auxiliary memory 27 is used as 

25 cc * the pay-ptf-t Value for the next an.d is indicated by the 

indicator 13* When the memories 26: and 27 are thus used 
alternately, the storage rate J V is pjfefeirably set 0.5. 

There is another method aetestninins the amaufct 5f 
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Ixits because the value M I" for the JP starts from the value 
"S 0 " which is transferred, to the indication value memory 26* 
Therefore, the player can start or continue slot machine frames 
without reducing their pleasure. 

5 In the above embodiment, at the beginning of the 

operation of the system, the indication value memory 26 is set 
"0", the (auxiliary memory 27 is set "1 000" transferred firom the 
initial value setting unit 36,. and the indicator indicates 
11 $ 0", A false JP pay-out end message may be fed to the sub-MPU 

10 25 so as to set the initial value "10.00" in the indication 

value memory 26 as the value The constants M t" r V, and 

"S 0 M can be ma.nua.liy changed through the keyboard 33 at. any 
time. | 
When the storage rate "x" is set larger than 0.5> the 

15 H rate of increase of the value --S" is greater than that of the 

« * K 
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money to be paid out for a JP, other than the method as in the 
above embodiment, that is, the greatest value among the values 
"I", "S f, f and M S 0 " may be used by comparison. 

The indicator 1 3 in the embodiment is, placed at a 
place where all players of the slot machines belonging to one 
group can view the indicator 13- Instead of the indicator 13, 
each slot machine may be provided with an indicator for 
indicating the amount of money to be paid out for a JP r or 
indicating the number of coins to be actually paid out because 
the denomination is predetermined for each group of the slot 
machines . 

Though a hopper is used in each slot machine as pay- 
out means in, the embodiment, a well known credit device may be 
provided in combination with the hopper. In slot machines with 
the credit device, coins are not actually paid out each hit. but 
the number of coins to be paid out is accumulated by a credit 
counter and accumulated number of coins are displayed by a 

credit display of the credit deviee. Before a game, starts, the 

i 

number in the credit counter decreases by a predetermined value 
necessary for one game. A player can play game without 
insertion of coins until the number in the counter becomes "O"* 
When the player discontinues the game though the number is not 
"0", an adjustment button of the credit device is operated and 
then, coins whose number corresponds to the number in the credit 
counter are paid out; with the hoppeir. • 

Obviously many other modif isa-tiotf$ and. variations of 
the present invention are possible in the light ©f the above 
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teachings. It is theref ore to t>e understood that within the 
scope of the claims the invention may be practiced otherwise 
than as specifically described* 
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THE CLAIMS DEFINING THE INVENTION ARE AS FQL&OWS;-* , 
1. An apparatus for controlling £ group comprised by a 
plurality of game machines, each of which fcas prize 
awarding means for awarding prizes according %o the kind, 
of win, said apparatus being provided with means for 
indicating a prize value for a particular win, Said 
apparatus comprising: 

first calculating means for calculating a first 
accumulation value by accumulating, at a first r;ate> 
amounts input to each of said game machines;/ 

second calculating means for calculating a second 
accumulation value by accumulating, at a second rate, the 
value of said Input amounts; and 

controlling means for ordering said indicating 
means to indicate one of said first and second 
accumulation values as said prize value, for ordering . 
said prize awarding means of S said game machine in which 
said particular win occurs to award S prize! which,, 
corresponds to said prize valuSj, and for ordering said •■ 
indicating means to indicate the other of said first and 
second accumulated values as said prize value after said 
particular win occurs; 

first setting means for setting an initial value of 
said accumulation values, said initial valute being input 
ihto one of 3aid first and second calculating me^ns of . , 
which the accumulation value has been used as said prize 
value; , . ^ \ ' . v , ; ' \ \ 

sec^md setting means fot settle said first fc 



jsecond rates, wherein said second setting means comprises 
total raibe setting means for setting a total rate which 
is multiplied by an insertion value of coins inserted 
into said games machine to obtain a total insertion 
value; and 

distributing means for distributing said, total 
insertion value to said first and second accumulation 
values by said first and second rates.. 

2. An apparatus as claimed in claim 1, further 
comprising third setting means for setting a maximum 
value for said prize value. 

3. An apparatus as claimed in claim 1> wherein said 
first and second accumulation values are indicative of 
amounts of .money. 

4. An apparatus as claimed in t claim, 1/ wberein said 
first and second accumulation values are indicative of 
numbers of coins* 

5. An apparatus as claimed in claim 3 or claim 4, 
wherein said first calculating means comprises a first 
accumulator for obtaining said first accumulation vaiufe 
and a first memory for storing said first accumulation 

value, and said second calculating means comprises a 

■ — * 

second accumulator for obtaining said second accumulation 
value and a second memory for storing said second 
accumulation yalue* 

6. An apparatus as claimed in elairti 5, wherein said 
first aiccuiriulation value stored in said first memory is 
ussd as said pt iz& value* said second accumulation value 
tf*rOT«d in said sessad memory is transferred to said first 



memory after paying out coins according to said 
particular win/ and an initial value greater than zero is 
set in said second memory. 

7. An apparatus as claimed in claim 1/ wherein said 
controlling apparatus and said game ^machines form a 
looped communication circuit iri whiqh said game machines 

are connected in series and both end game machines of 

J 

said series-connected game machines are connected to said 
controlling apparatus, whereby said controlling apparatus 
receives a message containing data; as to the value of 
coins inserted into each of said game machines if or each 
game, and whereby when said particular win is made in a 
said, game machine, said controlling, apparatus orders said 
game machine to perform pay-out for said partic^la^ win, 
C A control apparatus fof game machines substantially 
as herein described with reference to the accompanying 
drawings. 

DATED this 1st day of July, 1992 
KABUSHIKI KAISHA UNIVERSAL 

Attorney: iPET^ft HEATftCOTB 
Fellow institute of Patent Attorneys of Australia 
of SHELSTOK WATERS 
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